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了解决这一需求，我们设计了自组网协议网关，实现了自组网与 Internet 的互联。 
首先，本文对自组网协议栈的体系架构从整体上进行规划，协议网关在链路
层实现。在实现方法上对链路层进行软硬件实现划分：MAC 子层在 FPGA 中实
现，RLC 和 PDCP 子层在 PowerPC 中实现。设计并实现高速通信接口 IP 核，解
决了 FPGA 与 PowerPC 之间的通信问题。  
其次，本文通过构造 Ad Hoc 虚拟网卡，对进入无线自组网的 IP 数据包进行
统一的封装，同时将该虚拟网卡和以太网卡通过网桥进行桥接，获得以太网卡中
的数据，减少设计难度。通过虚拟网卡的设计，为后续 RLC 的实现提供平台。 
再次，通过研究 3GPP 中 RLC AM 实体的工作原理，设计本文 RLC 的帧结
构、差错控制、队列操作等，并在虚拟网卡的基础上实现 RLC 层的具体功能。
实验结果表明，RLC 能正常工作，且无线自组网节点可以随意访问 Internet 信息。 
后，为了提高无线自组网的带宽效率，拟在 PDCP 子层进行 ROHC 报头
压缩。本文详细分析了 ROHC 报头压缩的原理和工作机制后，对其在 Linux 平
台上进行实现。测试表明，ROHC 能够达到 84%压缩率，且适合于无线链路，为































Wireless Ad Hoc network is a kind of peer-to-peer network. Because of the 
capability of no infrastructure and fast networking, it has widely used in military 
operations, earthquakes and other natural disasters and remote areas.  
The research of Ad hoc initially is only as an independent network. But 
connected Ad Hoc with Internet will have more widely used. It will expand the 
application of Ad Hoc, and meanwhile the multi-hop Ad Hoc network will provide the 
Internet greater coverage range. However it needs protocol conversion between them. 
In this paper, we focus on designing the protocol gateway to address the 
demand.Firstly, we analyze Ad Hoc network architecture, and propose to design the 
protocol gateway in Link layer. On the realization of software and hardware of link 
layer: MAC sub-layer is implemented in FPGA, RLC and PDCP sub-layer in 
PowerPC. And we design and implement IP core of high-speed communication 
interface to solve the problem of communication between FPGA and PowerPC. 
Secondly, by constructing a virtual network card to encapsulate the packets 
which are want to be in Ad Hoc network. And bridge the virtual network card and 
Ethernet card to access to the Ethernet card data and reduce difficult of designing. The 
virtual network card provides a platform for the RLC. 
Again, by studying the principle of 3GPP RLC AM entities, we design the frame 
structure, error control and queue manipulation of this RLC, and implement the 
specific function on the base of the virtual network card. The results show that, RLC 
can work well, and ad hoc network nodes are free to access Internet information. 
Finally, in order to improve the bandwidth efficiency of wireless ad hoc networks, 
we propose ROHC header compression in PDCP. By detailed analysis of the principle 
and working mechanism of ROHC, we implement it on the Linux platform. Test 
shows that the compression rate is upto 84% and it fits for wireless link.This provides 
theoretical basis for the next step to add ROHC compression on Ad Hoc nodes. 
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